Pluripotent Stem Cell Heterogeneity.
Pluripotent stem cells (PSCs), including embryonic stem cells and induced pluripotent stem cells, show heterogeneity with respect to their pluripotency, self-renewal ability, and other traits. PSC heterogeneity may exist among cell lines, among cells within a line, and among temporal states of individual cells. Both genetic and epigenetic factors can cause heterogeneity among cell lines. Heterogeneity among cells within a cell line may arise during long-term culturing even when a PSC cell line is derived from a single cell. Moreover, the expression levels of genes and proteins in PSCs fluctuate continuously at a frequency ranging from a few hours to a few days. Such heterogeneity decreases the reproducibility of research. Thus, methods related to the detection, reduction, and control of heterogeneity in experiments involving human PSCs need to be developed. Further, the presupposition that PSCs are highly heterogeneous should be taken into account by all researchers not only when they plan their own studies but also when they review the studies of other researchers in this field.